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(57)Abstract: 

PROBLEM TO BE SOLVED: To cool an end of a lamp 
heater of a heat source by providing an inlet and outlet 
of fluid to be heated or cooled at an outer tube, and 
providing an inlet and outlet of cooling medium at a 
jacket. 

SOLUTION: Chemicals in a reservoir 91 are discharged 
from an outlet via an inlet 44 of an outer tube 40 in the 
case of operating a pump 90. and thereafter returned to 
the reservoir 91 via a filter 92. Meanwhile, cooling water 
is discharged from an outlet 54 via a solenoid valve 93. 
the outlet 54 and a space 52. Then, since a closed end 
of a heater inserting tube 30 is exposed with the space 
52 of the water, an end of a halogen lamp 60 disposed at 
the closed end side is cooled by the water passing the 
space 52. Accordingly, the service life of the lamp 60 
can be prolonged. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2, **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Heater insertion tubing with which the closedown of the end was carried out, and the 
outer tube to which said heater insertion tubing penetrates the interior and forms the circulation 
space of a heated cooling fluid between the peripheral faces of this heater insertion tubing. The 
jacket which forms the circulation space of a cooling medium in the mode which it is arranged in 
the periphery enclosure of said outer tube, and the closedown edge of said heater insertion 
tubing exposes inside at least between the external surface of this outer tube. While having 
single end structure, having the tubing-like lamp heater inserted in said heater insertion tubing 
as a source of heating and establishing the input and the tap hole of said heated cooling fluid in 
said outer tube The fluid heating cooling system characterized by establishing the input and the 
tap hole of said cooling medium in said Jacket. 

[Claim 2] Said jacket is the fluid heating cooling system according to claim 1 which is equipped 
with the spiral guide plate which goes the peripheral face of said outer tube around in the 
circulation space of said cooling medium, and guided said cooling medium by this guide plate. 
[Claim 3] It is the fluid heating cooling system according to claim 1 with which said lamp heater 
is a halogen lamp, and said heater insertion tubing consists of quartz glass of transparence. 
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* NOTICES * 
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3,In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the equipment which heats and cools a fluid. 
[0002] 

[Description of the Prior Art] In the so-called RCA washing process which washes a semi- 
conductor wafer, the organic substance and particle are removed by washing by the ammonia 
filtered water, and a metal ion is removed by washing by the hydrochloric-acid filtered water. 
[0003] In the above-mentioned washing processing, it is necessary to heat the above-mentioned 
ammonia filtered water and hydrochloric-acid filtered water which are a drug solution for washing 
to 80-degree-C order extent. Then, the lamp heater of the shape of tubing which is a source of 
heating is inserted in heater insertion tubing which stopped the end free [ attachment and 
detachment ]. and the fluid heating apparatus it was made to circulate the above-mentioned 
washing drug solution in the circulation space formed in the perimeter of this heater tubing is 
used. 
[0004] 

[Problem(s) to be Solved by the Invention] The above-mentioned lamp heater has the structure 
which arranged the filament in heat-resisting glass tubing of the shape of tubing which carried 
out the seal of the both ends. 

[0005] Since the metal member which deteriorates under the elevated temperature more than 
fixed is enclosed with the seal section of the above-mentioned lamp heater, in order to prolong 
the life of this heater, it is desirable to cool the above-mentioned seal section. 
[0006] It becomes very important, when prolonging the life of a lamp heater to cool the seal 
section which especially the seal section located in closedown one end of the above-mentioned 
heater insertion tubing tended to become an elevated temperature since the circumference was 
surrounded by the inside of this insertion tubing, therefore was located in above-mentioned 
closedown one end. 

[0007] The purpose of this invention is to offer the fluid heating cooling system which can cool 

the edge of the lamp heater which is a source of heating in view of this situation. 

[0008] 

[Means for Solving the Problem] The outer tube which, as for this invention, heater insertion 
tubing with which the closedown of the end was carried out. and said heater insertion tubing 
penetrate the interior, and forms the circulation space of a heated cooling fluid between the 
peripheral faces of this heater insertion tubing, The jacket which forms the circulation space of a 
cooling medium in the mode which it is arranged in the periphery enclosure of said outer tube, 
and the closedown edge of said heater insertion tubing exposes inside at least between the 
external surface of this outer tube, While having single end structure, having the tubing-like lamp 
heater inserted in said heater insertion tubing as a source of heating and establishing the input 
and the tap hole of said heated cooling fluid in said outer tube, it is characterized by establishing 
the input and the tap hole of said cooling medium in said jacket. 
[0009] 

[Embodiment of the Invention] Drawing 1 is drawing of longitudinal section having shown 1 
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operation gestalt of the fluid heating cooling system 10 concerning this invention, and Figs. 2 and 
3 are A view Fig. of Fig, 1. and B view Fig., respectively. 

[0010] As shown in each drawing, this fluid heating cooling system 10 has the configuration 
which arranged the heater insertion tubing 30. the outer tube 40, and jacket 50 of a pair in the 
way among casing 20. 

[0011] Each above-mentioned heater insertion tubing 30 is formed with transparent silica glass, 
and has penetrated the interior of an outer tube 40 to the cross direction. 
[0012] The outer tube 40 consisted of quartz glass, and equips the front end and the back end 
with walls 41 and 42. respectively. This outer tube 40 forms the circulation space 43 of a heated 
cooling fluid between the peripheral faces of the heater insertion tubing 30. and has established 
the input 44 and the tap hole 45 of a heated cooling fluid in the upper part and the lower part of 
a wall 41 , respectively. 

[0013] As shown in drawing 4 . an outer tube 40 is formed in the shape of a cylinder, and 
provides the septum 46 in the interior. The circulation space 43 shown in drawing 1 is bisected 
by space section 43a and space section 43b by this septum 46. one side of each above- 
mentioned heater insertion tubing 30 is located in space section 43a. and another side is located 
in space section 43b. respectively. In addition, the above-mentioned septum 46 is omitted in 
drawing 1 and below-mentioned drawing 5 . 

[0014] The above-mentioned space sections 43a and 43b are mutually open for free passage 
through hole 46a which opened for free passage to the above-mentioned input 44 and a tap hole 
45. respectively, and was prepared in the back end section of the above-mentioned septum 46. 
[0015] The above-mentioned jacket 50 is formed with corrosion-resistant metals, such as SUS, 
and as shown in drawing 5 , it has the shape of a cylindrical shape which equipped the back end 
with the wall 51. 

[0016] This jacket 50 is located in the periphery enclosure of said outer tube 40. and is forming 
the circulation space 52 of the cooling water which is a cooling medium between the external 
surface of this outer tube 40. And while establishing the inlet 53 of the coolant in the center 
section of a wall 51, the tap hole 54 of cooling water is established In the peripheral wall located 
in the front end section. 

[0017] As shown in drawing 7 which is the C-C sectional view of drawing 6 and this drawing, into 
the above-mentioned heater Insertion tubing 30. the halogen lamp 60 which is one of the lamp 
heaters is inserted as a source of heating. 

[0018] The above-mentioned halogen lamp 60 is equipped with the transparent-silica-glass 
tubing 61 of the pair made to acfjoin, ceramic **-SU 63 which connects the filament 62 allotted 
in these glass tubes 61. respectively, and both the end sections of each glass tube 61. and 
ceramic **--SU 64 which connects both the other end of each glass tube 61, 
[0019] In ceramic **'-SU 63. both the edges of each above-mentioned filament 62 are 
connected, and the lead wire 65 connected to the other end of each above-mentioned filament 
62. respectively is drawn from ceramic **-SU 64. That is. this halogen lamp 60 has the single 
end structure of supplying electric power from an end side. 

[0020] Halogen gas is enclosed in the above-mentioned quartz-glass tubing 61. Therefore, if a 
predetermined electrical potential difference is impressed between each above-mentioned lead 
wire 65, each filament 62 will emit light and generate heat to stability according to the so-called 
halogen cycle operation for a long period of time. 

[0021] While the front end carries out opening of the heater insertion tubing 30, the closedown 
of the back end is carried out with the wall 42 of an outer tube 40. Therefore, a halogen lamp 60 
is inserted from the front end of the heater insertion tubing 30, and the Insertion ends it In the 
phase in which the ceramic **-SU 63 contacted the closedown edge of tubing 30. A 3kW thing is 
used for this halogen lamp 60. 

[0022] As shown in drawing 1 , outside flange 50a which formed the jacket 50 in the front end is 
in contact with periphery section 41a of the above-mentioned wall 41 through O ring 70. As 
shown in drawing 1 by which polymerization arrangement of a heat insulator 80 and the plate 81 
made from SUS is carried out, in the front face of the wall 41 of an outer tube 40 moreover, 
between the input 44 of an outer tube 40. and a tap hole 45 The tank 91 and filter 92 of a pump 
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90 and a drug solution intervene, and the input 53 of a jacket 50 is connected to the source of 
supply (for example, waterworks) of the cooling water which is not illustrated through a solenoid 
valve 93, and the tap hole 54 is connected to the facilities for drainage which are not illustrated. 
[0023] With operation of a pump 90, the drug solution in a tank 91 flows out of the tap hole 45 of 
an outer tube 40 through space section 43of input [ of an outer tube 40 ] 44, and drawing 4 a, 
hole 46a of said septum 46, and space section 43b, after that, passes a filter 92 and is returned 
to a tank 91. 

[0024] On the other hand, the cooling water supplied from a cooling water source of supply is 
discharged from a tap hole 54 through a solenoid valve 93, said input 53, and space 52. And while 
circulating the above-mentioned space 52, the drug solution which circulates the inside of an 
outer tube 40 is cooled. 

[0025] Although the temperature sensor 94 is formed in the tank 91, this temperature sensor 94 
detects the actual temperature of the drug solution in this tank 91, and adds that detecting 
signal to a controller 95. 

[0026] Then, the temperature of the drug solution in a tank 91 controls the supply voltage to a 
halogen lamp 60 so that the above-mentioned target temperature is maintained, so that the 
controller 95 of this deflection is lost based on the deflection of the target temperature set up 
beforehand and the actual temperature of the above-mentioned drug solution that is,. 
[0027] That is. since the power for heating will be supplied to a halogen lamp 60 in this case for 
example, supposing the above-mentioned target temperature falls [ the drug solution in a tank 

91 ] to about 20 degrees 0 at 40 degrees C for exchange etc., the drug solution which passes 
through the circulation space 43 of said heating cooling system 10 is heated, consequently the 
temperature of the drug solution in a tank 91 rises promptly toward the above-mentioned target 
temperature. 

[0028] Although the above-mentioned supply voltage decreases when the temperature of a drug 
solution rises rather than the above-mentioned target temperature by a certain factor, when it 
does not cool the drug solution by the above-mentioned cooling water, it will take most time 
amount for the temperature of a drug solution to descend to target temperature. 
[0029] Since there is little natural heat leakage of this drug solution in the case of about 40 
degrees 0 with the temperature of the above-mentioned drug solution near a room temperature, 
even if it decreases the supply voltage to a halogen lamp 60, it is because the temperature of a 
drug solution does not fall promptly. 

[0030] However, according to the above-mentioned heating cooling system 1 0 which also had 
the cooling function of a drug solution, the temperature of a drug solution descends promptly to 
target temperature with reduction of the above-mentioned supply voltage. That is, according to 
the above-mentioned heating cooling system 1 0, the responsibility of temperature control can be 
raised. 

[0031] In addition, although the supersonic wave of a megasonic band may be used together to 
this penetrant remover in order to remove submicron particle when the above-mentioned drug 
solution is a penetrant remover used in a semi-conductor manufacture process, since ultrasonic 
energy is consumed in a drug solution in this case, supposing the temperature of the drug 
solution before the exposure of this supersonic wave is 40 degrees C, the temperature of this 
drug solution will rise rather than 40 degrees C. That is, use of the above-mentioned supersonic 
wave is set to one of the factors which raises the temperature of a drug solution. 
[0032] By the way. as shown in drawing 6 , the edge of the halogen lamp 60 which it was 
exposed of the closedown edge of the heater insertion tubing 30, therefore was located in this 
closedown one end is cooled by the circulation space 52 of the above-mentioned cooling water 
with the cooling water which passes through the above-mentioned circulation space 52. 
[0033] As everyone knows, the factor which determines the life of a halogen lamp 60 has the 
failure of the seal section 66 other than fusing of a filament. Although the molybdenum foil is 
enclosed with the seal section, since this molybdenum foil has the property to be easy to oxidize 
under an elevated temperature, it is desirable to make that temperature into 350 degrees 0 or 
less. 

[0034] Since the seal section 66 located in this edge is cooled according to the above- 
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mentioned equipment 10 which cools the edge of a halogen lamp 60 using the cooling water for 
cooling a drug solution as mentioned above, it can delay controlling oxidation of the above- 
mentioned molybdenum foil as much as possible, i.e., the life of a halogen lamp 60, without 
establishing the cooling means of dedication. 

[0035] In addition, although the seal section 66 exists also in the edge of the near halogen lamp 
60 with which lead wire 65 was drawn, since heat is radiated through the ceramic base 64 and 
lead wire 65, it is not necessary to carry out forced cooling of this seal section 66 practically. 
[0036] However, what is necessary is it to be also advantageous for to cool the seal section 66 
of the side from which lead wire 65 was drawn, and just to extend the circulation space 52 of 
said cooling water to near this seal section 66 in that case, in order to prolong the life of a 
halogen lamp 60 more. 

[0037] Drawing 8 shows the Jacket 50 which protruded the spiral guide plate 55 on inner skin. If 
the outer tube 40 shown in drawing 1 with the jacket 50 equipped with this guide plate 55 is 
covered, in the above-mentioned circulation space 52, a guide plate 55 will go the peripheral face 
of an outer tube 40 around. Therefore, it passes through the spiral path formed by the guide 
plate 55. consequently cooling water circulates uniformly in the periphery enclosure of an outer 
tube 40, and cooling effectiveness of cooling water which flowed from the Input 53 of said 
cooling water improves. 

[0038] Although the seal of between periphery section 41a of the wall 41 of an outer tube 40 and 
flange 50a of a jacket 50 is carried out with O ring 70, the sealant 71 for tubing is made to 
intervene between the above-mentioned periphery section 41a and flange 50a. and the spacer 72 
is made to have intervened between flange 50a and a plate 80 with the operation gestalt shown 
in drawing 9 R> 9 in the operation gestalt shown in drawing 1 . 

[0039] If a jacket 50 is joined to an outer tube 40 in the above modes, it will not be influenced of 
the thermal expansion of an outer tube 40. Moreover, since the above-mentioned periphery 
section 41a and flange 50a from which a mechanical strength differs mutually do not contact 
directly, a possibility that the above-mentioned periphery section 41a may be damaged at the 
time of both secure closing is also lost. 

[0040] In addition, as the above-mentioned drug solution used in a semi-conductor manufacture 
process, there is a sulfuric-acid filtered water which is the phosphoric acid and resist exfoliation 
liquid which are the ammonia filtered water used for said RCA washing, a hydrochloric— acid 
filtered water, and nitride removal liquid. However, the above-mentioned equipment is applicable 
also to heating cooling of the processing liquid in other fields, such as plating processing liquid. 
[0041] 

[Effect of the Invention] According to this invention, since a fluid can be heated and cooled, it 
applies and is suitable when setting the temperature of a fluid as the temperature near a room 
temperature. Moreover, without using the cooling means of dedication, since the edge of the 
lamp heater of the shape of tubing which Is a source of heating is cooled using the cooling 
medium for cooling a heated cooling fluid, the temperature rise of the above-mentioned edge can 
be controlled and the life of a lamp heater can be prolonged. 
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* NOTICES * 
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precisely. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] Drawing of longitudinal section having shown 1 operation gestalt of this invention. 
[Drawing 2] A view Fig. of drawing 1 . 
[Drawing 3] B view Fig, of drawin g 1 . 

[Drawing 4] The partial fracture perspective view showing the structure of an outer tube. 
[Drawing 5] The fracture perspective view showing the physical relationship of a jacket, an outer 
tube, and heater insertion tubing. 

[Drawing 6] The sectional view showing an example of the structure of a halogen lamp. 
[Drawing 7] The C-C sectional view of drawing 6 . 

[Drawing 8] The perspective view showing other examples of a configuration of a jacket. 
[Drawing 9] Drawing of longitudinal section showing other junction structures of a jacket and an 
outer tube. 

[Description of Notations] 
10 Heating Cooling System 
20 Casing 

30 Heater Insertion Tubing 
40 Outer Tube 

44 Input 

45 Tap Hole 

46 Septum 
50 Jacket 

53 Input 

54 Tap Hole 

55 Guide Plate 
60 Halogen Lamp 
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DRAWINGS 



[Drawing 6] 




[Drawing 7] 




[Drawing 1 ] 




[Drawing 2] 
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46 
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[Drawing 3] 




[Drawing 4] 




[Drawing 8] 
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SiWT'U— h 8 1 y;i5a-^|H©$tl--CV^5ia 1 IC^-t J: 9 

CI, 4 00?jiltAP4 4 iiS!tWP4 sraicii, sK^y 
9 0, |ISS<0Rf«f9 lt5j:057Y/U'^'9 2;4S^«$ix, 

St, v^-V-J-y h 5 OWSEAR 5 314, l;iK#9 3Sr^ 40 

^i^$*v, aEttiP5 4J4l2I^LT(/>/it>SN*»<iSfc:g^S£ 

(0 0 2 3] Brlf 9 1 f^(^SI?Sl4, 4^^7*9 OcDilteIc 
#oT, :^1-t4 OWiiKAP 4 4, 04 roSfflSi54 3 a , 
miafflS4 6«5^<4 6 a*3j;t52gra<fI54 3 b=Sriio-C^ 
0WaitfflP4 5/!)^^ji(cfflL, ^eo^, 7-</l'^'9 2 
5r)iigL-Cff1f 9 ItcM^tbS. 

[00241 -:^, jft»zK«if&sgA»e>«if^$n5?^*P7k 

tt, ®flS#9 3, MIEiSlEAP 5 SJoitKgSlias 2Srjio 50 
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TjffitHR 5 4 7l»e)t*m$ix5. -tUr, ±SE$ra5 2Sr 
SEiil-^Kic, ^1^1=4 0rt*itai-5Hlj«ilr?^*p-f^, 
[0 0 2 51 Bt«i9 1 ic:i4, aair^-i^g 4 7isKi-tP>n 
Ti/^5*5, roiaS-fe>'i>-9 4i4, S^Wtf 9 irtrolSJK 

9 5icanx.5, 

[00 26] -tr-e, =>vho-795(4, 

[0 0 2 71 f 0iJ;ttf, ±fSB^iaa>i5 4 0"C 

fltif 9 irtromrK;15Aix#x^<otA(r2 o-cma 
S-elSTLttl-st, rcoji^, /NDyi^^vyeo 

iRif 9 irt(oii»trofi*ii±iaa«iia«i-i6j>4>or 

[0 0 2 81 ±IS«ti^m;;'3l4, IEjK<^®S;45m^*»oS 
Bf ±|BBSfi*J; ») t,±#Lt«^{c:M'>$n5!!)s, 

14, MjSrofiS:45aS«a«ST'I^T-t-5<D(c;i»/i'9 
[0 0 2 91 >i-tfnct3, ±ElgffiWfia*5^?fll-ifilM 

c,, /^D-5;•>'9>7•6 0'^ro«^m;'3Sr«*'>$-li:Tt, 
[0 0 3 0] tA^L, l|?K(Di^*P1«ffit>* Ut±E5iDf?ft 

[0 0 3 1] ±SE3ljR;J5J|i»{l£iiliS:/o-fe;^T'ffi 

i::4bMt5ltlJK«oiaSj)5 4 0"C-Cfo5i-f 5t, rrolgJK 
©aifas4 0'Ci9t±#1-5wtlc/j:5o oS!P> ± 
lBiS^iS©ffiffll4, ||}KroaSSr±#$-fr5SBOlo 

[00 3 2] i r. ±iE?&iP7KoatiiSPfl 5 2 
14, meics^-TJ: t-iJ'JfAt 3 0£DM±Mg*5® 
MLTjo*), Lt/iiJoT, rroK±«fil|(c{^:aLt/^o 
yv^v-ye 0(DJSgSB(4, iiajgjisras 2S:jiia-t-5 

[00 3 3] il*q(^j;5t-, '^o-z^y^ye oo#^ 
^r*:£-r5^Hlc(4, ^^-y^v-hco^^frofliilc, v-- 
/H[p6 6roiSfeBS;iSfe5, v—zi/SBlctt, '^^i-ffl^^t^ 



10 0 3 4] ±|ficoi 0 \z.'m^^niniri>tz}^(oniUii^ 

[0 0 3 51 ;i4b\ y-Ki^6 5;0^®tti^i^fcffi^J(7)/^p 
^Ov/-/Uigf|5 6 6li. "tr^ ^ :y:5'><->^ 6 4*3J:t)«y- 
[0 0 3 61 L;6>L, /^^y>7>'>?^6 0 <D##4rct "9 

«7k(0SEii26l5 2Srgfe->-/ugB6 6<Oja<»*T-SgS-r 

[0 0 3 7] El 8 Ji. rt)iSlc:i!|gS£)t^(7P;^f ^ KtS 5 5 5r 
^l9:Lfcv?i'>!r:y h 5 OSr:^LTV^^o r<:0;^f-f KffiS 20 
5$:«;tfcv?'t'i^:y h 5 0 {C JzoTD 1 {C;^Ufc^W4 
0 4rgx.tf. ±IESEii^Bg5 2|c:;|oV^T^1^t4 Oco^l^Ji 

4 o(D9\^mm\cmmfii<}^nmmmLx'^m^mf)- 
[0 0 3 8] llll^c;^-r^^£?f^fii{c^^v^T^i. i^i^f^4o 

(7)M4 1 (;)j^^gl5 4 1 a k'y^^y h 5 0 <7) y ^ V 2 0 

5 0 a F^SrO U OdctoTv^— /^Lri^'S;^^^ El 30 3 0 

9(;i/T^t^ffi?10ffiTii. ±l5mifR4 1 a <i::75:/v?|pR 4 o 

SO 1^^^^^. ;5^o, 77 v 4 4 

v^lfPS 0 a t:f\y— h 8 om\^:^^—fl 2i:j\'tE^^ 4 5 

-Cfo^o 4 6 

[0 0 3 9] ±.W.<r>i:otmmx9V'§AOt'y^^y V 50 

5 0 Srg^'g'i-nii . iJl^f^ 4 0 coiRi|^5i<0^®^SrStt >i 5 3 

\^\ tit. JS.\.^\mWi^^^(D^fj:h±B^m^4 la 5 4 

tyyy'ym^ 0 si:dmmmmLtj:\f^o:>X\ m^<omm 5 5 

m\:i±^^m^4 1 a dSfl)ctl1-5jSixt?5:< ?i5o * 6 0 
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* [0 0 4 0] /jrib\ ^^»:§aiiyo-t;^-cftffl$tt5± 
[0 04 11 

'^'^(Dyyyt-^(D1Q^^^^LX\^^^(DX\ »fflcD 

L T 7 V 7" t: - ^ CO IS ^ Sr ]i -f r ^ ^ 5 o 
[HS^ffim/j^rai 

[0 1 1 :^^m(D-mmmmi:yj< Ltzmmmmo 

[12121 laiOA^^El. 
[03] igi COBf^^aUlo 

[EI51 i^^^yh^ ^'^idtxft-ifmA'§(Di{Lmm 

[El 71 El6(^)C-CBfffiB]o 

Ho 

1 0 mm^/^mmm 
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